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//nengdAandTlengtihl: Burst lei^ -1. 
//LenOandLenl: Based on Hei^idiwitli a \aliie between 0 and 3. 
//TrobOandTrobl: Rest of burst. Ldicates nuoiier of words until next rolunn a 
//BusyO and Busy 1: A bit stream tint rqiresents the nuofer of burst wn^ 
//Tdatardy: Ihe shift register. 

//Mask: A shift register to insai: wait states between acxssses. 
//SyncOandSyncl: Indicates tlie access is for synchronous ncnxny . 
//TreadOandTreadl: Indicates tlie access is a iiead, odierwise it is a 
//GsdOandCsdl: Ifae initial access latency. 
//BusyOandBusyl: Afburbit vector of I's. 
//MaskOandMaskl: Aflvebitvector of I's. 

//Next_tdatardyOandNe3i±_tdatard)rl: Value to be synchronously loaded into Tdatardy. 
// Next jiEiskD and Nextjnaskl: Value to be synchnxiously loaded into Mask shift register 
//(bd_rdyOandGad_rdyl: Tells master that it is okay to candt to the access. 
//Next^i^ and Next jndyl: logic to force a dead clodc between accesses. 



// Create length that decrements based on RWCmd. 

// Note: Tent decrements on Tdatardy in the taiget, ^idi is much too late. 



LenO = 2'bll; 
else 

LenO = TlengthO[l:0] ; 

end 

ff **************** 

// Create length that decrements based on RWCmd. 

// Note: Tent decremoits on Tdatardy in the target, vihidi is much too late. 

^ ^ S^C SfC 5^ ^ 3^ SfC Sfc 3^ 3|c Sfc 3|c 3|c 3|c 3|C SfC 

always @(Tlengthl) 
begin 





always @(TlengthO) 
begin 

if (|TlengthO[4:2]) 



// Length > 2'bll 



if (|Tlengthl[4:2]) 
Lenl = 2'bll; 
else 



// Length > 2'bll 



Lenl = Tlengthl[l:0] ; 



end 
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**************** 

// Convert Trob into bit stream. 

^ ^ **************** 

alvays @(TrobO or LenO) 
begin 

case (TrobO) 

2'hO: 



2'hl: 



case 
2'hO 
2'hl 
2'h2 
2'h3 



2'h2 



2'h3: 



endcase 
end 



endcase 

case 
2'hO 
2'hl 
2'h2 
2'h3 
endcase 

case 
2'hO 
2'hl 
2'h2 
2'h3 
endcase 



BusyO[3:0] 
(LenO [1:0]) 
BusyO[3:0 
Busy0[3:0 
Busy0[3:0 
BusyO[3:0 



3:0 
3:0 
3:0 
3:0 



(LenO [1:0]) 
BusyO 
BusyO 
BusyO 
BusyO 

(LenO [1:0]) 
BusyO [3:0 
BusyO [3:0 
BusyO [3:0 
BusyO [3:0 



// synopsys full_case parallel_case 
= 4'bOOOl; 

// synopsys full_case parallel_case 
4'bOOOl; 
4 'boon 

4 'boon 
4 'boon 

// synopsys full_case parallel_case 
4'bOOOl; 

4 'boon 

4'bOlll 
4'bOlll 

// synopsys full_case parallel_case 
4'bOOOl: 

4 'boon 

4'bOlll 
4'bllll 



// Convert Trob into bit stream. 

always @(Trobl or Lenl) 
begin 

case (Trobl) 



2'hO: 
2'hl: 



Busyl [3:0] 
case (Lenltl:0]) 



2'hO 
2'hl 
2'h2 
2'h3 



endcase 



Busyl 
Busyl 
Busyl 
Busyl 



3:0] 
3:0] 
3:0] 
3:0] 



2'h2: case (Lenl [1:0]) 
2'hO: Busyl [3:0^ 
2'hl: Busyl [3:0 
2'h2: Busyl [3:0 
2'h3: Busyl [3:0 
endcase 
2'h3: case (Lenl[l:0]) 
Busyl [3:0" 
Busyl [3:0 
Busyl [3:0 
Busyl [3:0 



endcase 
end 



case 
2'hO 
2'hl 
2'h2 
2'h3 
endcase 



// synopsys full_case parallel_case 
= 4'bOOOl; 

// synopsys full_case parallel_case 
4'bOOOl: 

4 'boon 
4 'boon 
4 'boon 

// synopsys full_case parallel_case 
4'bOOOl; 

4 'boon 

4'bOlll 
4'bOlll 

// synopsys full_case parallel_case 
4'bOOOl; 

4 'boon 

4'bOlll 
4'bllll 
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// Shift right by 1. Shift in zero for MSB. 

// FIX: the hig^ order bit dHnld be shifted in as zeiv in the Nexttdatardy block. 



always @(posedge Clk or negedge nRst) 
begin 

if (InRst) 

begin 

Tdatardy <= 15'hOOOO; 
Mask <= 15'hOOOO; 
end 

else if (RWCmdO & !RWCmdl) 
begin 

Tdatardy [13:0] <= Next_tdatardyO; 
Tdatardy [14] <= 0; 

Mask [13:0] <= Next_maskO; 

Mask [14] <= 0; 
end 

else if (RWCmdl & ! RWCmdO) 
begin 

Tdatardy [13:0] <= Next_tdatardyl ; 

Tdatardy [14] <= 0; 

Mask [13:0] <= Next.maskl; 

Mask [14] <= 0; 
end 

else // shift 
begin 

Tdatardy [13:0] <= Tdatardy [14:1] ; 

Tdatardy [14] <= 0; 

Mask[13:0] <= Mask[14:l]; 
Mask [14] <= 0; 

end 
end 

FIG.5C 
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// 

// Generate next bit stream hy oancatenatiiig old bit stream with DEW hit. stremi. 
// Bit stream includes a right shift of one bit. 



always @(Tdatardy or CsdO or BusyO or SyncO or TreadO or MaskO) 
begin 

if (SyncO && TreadO) 
begin 
casex (CsdO) 
3 'hi: begin 

{6 ' hO , BusyO ^Tdatardy [4 : 1] 
{5 ' hO , MaskO , Tdatardy [4:1] 



// Read 

// synopsys parallel_case 



{5 ' hO , BusyO , Tdatardy [5:1 
{4 ' hO , MaskO , Tdatardy [5 : 1 



{4 ' hO , BusyO , Tdatardy [6 : 1 
{3 ' hO , MaskO , Tdatardy [6 : 1 



{3 • hO , BusyO , Tdatardy [7:1 
{2 • hO , MaskO , Tdatardy [7:1 



{2 • hO , BusyO , Tdatardy [8 : 1 
{1 ' hO , MaskO , Tdatardy [8 : 1 



{1 • hO , BusyO , Tdatardy [9:1]}; 
{MaskO , Tdatardy [9:1]}; 



Next_tdatardyO 
Next_maskO 
end 
3'h2: begin 

Next_tdatardyO 
Next_maskO 
end 
3'h3: begin 

Next_tdatardyO 
Next_maskO 
end 
3'h4: begin 

Next_tdatardyO 
Next_maskO 
end 
3'h5: begin 

Next_tdatardyO 
Next_maskO 
end 
3'h6: begin 

Next_tdatardyO 
Next_maskO 
end 

default: begin 

Next_tdatardyO = 14'bxx_xxxx_xxxx_xxxx; 
Next_maskO = 14'bxx_xxxx_xxxx_xxxx; 
end 

endcase 
end 

else if (SyncO && ! TreadO) // Write 
begin 

Next_tdatardyO = {9 'hOO, BusyO, Tdatardy [1]}; 
Next_maskO = {8 ' hOO , MaskO , Tdatardy [1] } ; 
end 

else // async 

begin 

Next_tdatardyO = 14'h0000; 
Next_maskO = 14'h0000; 
end 



end 



FIG.5D 



Docket No.: 10991816-1 
Serial No.: 09/541.771 
lnventor(s):John R. McVey 
Title: A Method & Device for Improving Utilization of a Bus 
REPLACEMENT DRAWINGS 

// Determine if new access can issue R/W command. 

always @(Tdatardy or Mask or Csdl or Syncl or Treadl) 
begin 

if (! Syncl) 
begin 



Cmd.rdyl = ^( 

Next_rdyl = ^( 

end 

else if (Treadl) 
begin 
case (Csdl) 
3'bl: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'b2: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'b3: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'h4: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'h5: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'h6: begin 

Cmd_rdyl 
Next_rdyl 
end 

default: begin 
Cmd_rdyl 
Next_rdyl 
end 

endcase 
end 
else 
begin 



(Mask[14:0])); 
(Mask [14:0])); 



// Read 

// synopsys parallel_case 



-( 
-( 



-( 
-( 



-( 



-( 
-( 



-( 
-( 



-( 
-( 



-( 
-( 



(Tdatardy[14:5])); 
(Mask [14: 5])); 



(Tdatardy[14:6])); 
(Mask [14: 6])); 



(Tdatardy[14:7])); 
(Mask [14: 7])); 



(Tdatardy[14:8])); 
(Mask [14: 8])); 



(Tdatardy[14:9])); 
(Mask[14:9])); 



(Tdatardy[14:10])); 
(Mask[14:10])); 



(Tdatardy[14:5])); 
(Mask[14:5])); 



// Write 



Cmd_rdyl = «( 
Next_rdyl = *( 
end 



end 



(Tdatardy[14:2])); 
(Mask[14:2])); 
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// 

/ / Generate next bit stream by concatetiatiiig old bit stream with new bit stream. 
// Bit stream includes a right shift of one bit. 



always @(Tdatardy or Csdl or Busyl or Syncl or Treadl or Maskl) 
begin 

if (Syncl && Treadl) 

begin 

casex (Csdl) 
3 'hi: begin 

{6 * hO , Busyl , Tdatardy [4 : 1 
{5 • hO , Maskl , Tdatardy [4 : 1 



// Read 

// synopsys parallel_case 



Next_tdatardyl = 
Next_maskl = 
end 
3'h2: begin 

Next_tdatardyl = 
Next_maskl = 
end 
3'h3: begin 

Next^tdatardyl = 
Next_maskl = 
end 
3'h4: begin 

Next_tdatardyl = 
Next_maskl = 
end 
3'h5: begin 

Next_tdatardyl = 
Next_maskl 
end 
3'h6: begin 

Next_tdatardyl = 
Next_maskl = 
end 

default: begin 

Next_tdatardyl = 
Next_maskl = 
end 
endcase 
end 

else if (Syncl && ! Treadl) 
begin 

Next_tdatardyl = {9 'hOO, Busyl, Tdatardy [1]}; 
Next_maskl = {8 'hOO, Maskl, Tdatardy [1]}; 
end 

else // Async 

begin 

Next_tdatardyl = 14'h0000; 
Next_maskl = 14'h0000; 
end 



{5 ' hO , Busyl , Tdatardy [5 : 1 
{4 ' hO , Maskl , Tdatardy [5:1 



{4 ' hO , Busyl , Tdatardy [6 : 1 
{3 • hO , Maskl , Tdatardy [6:1 



{3 ' hO , Busyl , Tdatardy [7 : 1 
{2 ' hO , Maskl , Tdatardy [7 : 1 



{2 • hO , Busyl , Tdatardy [8 : 1 
{1 ' hO , Maskl , Tdatardy [8 : 1 



{1 ' hO , Busyl , Tdatardy [9:1]}; 
{Maskl , Tdatardy [9:1]}; 



14 ' bxx_xxxx_xxxx_xxxx ; 
14'bxx_xxxx xxxx xxxx: 



// Write 



end 
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// 

// Determine if new access can issue R/W command. 

^ ^ 3|C Sfc 3|C 3fc 3|C 3|C 3|C SfC 3^ SfC 3|C 3|C SjC 



= -(|(Mask[14:0])); 
= ~(|(Mask[14:0])); 



always @ (Tdatardy or Mask or CsdO or SyncO or TreadO) 
begin 

if (! SyncO) 
begin 
Cmd_rdyO 
Next_rdyO 
end 

else if (TreadO) 
begin 
case (CsdO) 
3 'hi: begin 

Cmd_rdyO 
Next_rdyO 
end 
3'h2: begin 

Cmd.rdyO 
Next_rdyO 
end 
3'h3: begin 

Cmd^rdyO 
Next_rdyO 
end 
3'h4: begin 

Cmd_rdyO 
Next__rdyO 
end 
3'h5: begin 

Cmd_rdyO 
Next_rdyO 
end 
3'h6: begin 

Cmd^rdyO 
Next_rdyO 
end 

default: begin 

Cmd_rdyO 
Next_rdyO 
end 

endcase 
end 

else // Write 

begin 

Cmd_rdyO = ~ ( | (Tdatardy [14 : 2] ) ) ; 
Next_rdyO = --(j (Mask[14:2])) : 

end 
end 

FIG.5G 



// Read 

// synopsys parallel_case 



(Tdatardy [14: 5])); 
(Mask[14:5])): 



(Tdatardy [14: 6])); 
(Mask [14: 6])): 



(Tdatardy [14: 7])); 
(Mask[14:7])): 



(Tdatardy [14: 8])); 
(Mask[14:8])): 



(Tdatardy [14: 9])); 
(Mask[14:9])): 



(Tdatardy [14: 10])); 
(Mask[14:10])): 



(Tdatardy [14: 5])); 
(Mask[14:5])): 



